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[ 1 1 BBfatBteStitc&VLkK.W't htitc* h 
^M#>6«e&JI(c««JiBH orfic i*attft<c <fc OR 

#S§n€>U^-f'-->3> (retardation) ©^{b€:fij 
4-T 1 IBIS©** 

IBfa^fa JW**S?- T *IB|S] L/ T I c t * t r 4 

IS*^ i xt* 2 iBiS©#x y£8:. 

6nfcB?l2i^^?S a l<b^3!)^sK4®©B2rS]75-Ifi]* 1 {i 

« 3 IEtE©^X y^ffi. 
[If ?m 5 ] imfeBS tifcSKJbfCRtt 6>tifc* F 

^Stt-fbCC iOSSHStlSlx^-^-^a^ ( retardat 
ion) ©SWtfcWfflrSC -f 

-c i» 4 c t i r 5 tets©^ * -f -j * > 
B©^vy>g©ieft:£fr#**y-7*iBfto-ct,>£ 

C <!: <h -T SIHSOB 5 X« 6 E*t©#X ^ ? * > * 

[ if 8 ] laajjaii S *ifc«Eftun»«ttLk<cRW 

»©Elftl7SriSl*««*3?lSl©iBS!-r* 2 ffl©fii7feT©-^ 
©«*5E»ifij«c*rur4 5Attl*L.rb>&c 
SM 5 . 6XB7 iB4S©:fc* ^?£. 
IBWBB9] *r£OSXA£^T^vy>S£l!UJffl 

Sfsfclll. 2. 3. 4, 5, 6. 7X«8fe«S©7feX-f 

[ if Jjos 10] * h * o 5 XA^ty v y 
*W*JH1. 2. 3. 4. 5. 6. 7X«8E*©}fc* 

[ mms in *hfa = XA ^ v y >»&flw 



(2) «t$B3¥8- 1 4 6 3 9 1 
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iff yjHSiX7"JUr*Sif3}?lHl . 2. 3. 4. 5. 
6. 7, 8. 9X« 1 0BBtS©:)fcX^ v=f->if^m. 

[tmm 12] * r £ a 5 XA^ity y y>s*«ij 
fclMIIKcfcotf'jx^ux xii. tfy^n+trv-c* 

£ifr*Jgl, 2. 3, 4. 5. 6. 7, 8, 9X«1 0 

[f&W©l¥ilfflfca8Hjn 

10 [0 00 1] 

i/<tt, S5is]fls^w-r4snjtt©s«±cc. * 
sft^i*$Wf4iSaifi)Si, x«> t«h?asxA 
©SJBWfcKW. «*awfc*»*i&*#'c;w??-s 

20 [0 00 2] 

[«£*©££*] flUUW«ffiC»« jftUI&WK-T-RcneA 

sst#ti/-c«. )8Wtt««JB*wra2S©aiBtt»« 

©IB fC?KHHt't?4 ; 2rJ'5«^jiA'"C i Sl^ip^'^cf'Pffl tc J: 5 iSAlB 
I°l^b?:*ijffl-r4t>©<t. 36©fTFffltc«fc»)gi*iliC3n 
4«fi©ffi^{b-t>El*I^t*jWfflL-Clt«S:filfiFL"r?B 

[0 00 3] W^CffaWttfgffltCfcSjRJBWt^*^ 
{J, ( 1 ) «SO*vf? i'tB (NtB) Kfcl>T, SSIf 
30 ©«S(CJ:4WB*f*^l6^SU t *«sa.©«<t*** 
CcfiJffl-rSfe©. (2) ;>CtB (S 

c'ffl) ocfcur. ®HiBB(6l^b©jR^ttS^«^© 

Ccj; 4«S»r^©^b*^6C?iJffl-r 4 *>©. 
(3) 3WJ»^ffl (Chtl) fc*$t,>r. 

r^$#4^©^3!)^D6nrc»-5„ mc, cn6©r$ 
mtK.w ^ 2 &&mt*mm uxmnzmm s a z y ^ 

40 [00041M, *©ffffl«:J:*)5l*fflC3n*jRJSi 
©tl^b*4iHiiBrS]^b?rfijfflb-rtf$R?:K??urm 
*-Ct4 4>©<tb"Ci*. FOAtf. fi^tKB*^ 

a,<DtmiizmmLtc<b<D ( r^-^h-^.-^ (optone 

ws) J , 1 9 9 35£&3-%mi 6-^-i/#M) , * h i' 

ilt. *©*h*n3XA«:Btie3tiS«ftiB|fii9f{b 
4Wffl-T4^© (/US. TfJW. H2P¥*^IS. M5 2 

so mm* i 3^-y ( 1 9 8 9^) ?*sai?,nt 
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[0 00 5] £tc. ftfflW-S - 5 1 5 8 4*QMRU 
f%<{? + - (NATURE) J (I361f 1 993^2^ 
4BMr) <cffi«3*i-ri»ifl36«. mi&WMfeRU 1 
i2ifiiK**-r4 2tk©awi4««lffl«:* h * n s 9 *<b 

1±£ &©#&&„ 
[0006] 

[ 0 J: 5 <t T £ HUB ] '&&<DW.Ek%&fk* 

iei6l^bT««:t^ca>. SS©Jf5«^tCcfc-5^gfiS: 
CWIHWS©«ttttSW&t>. —73. <S^^O<«ig^ 

9 ^g B ^KTv^>-fe*>©,=fc h^a s 9 20 

««©ffi»fc*IOffiOTt*«*ie**57j*t\ * h * 
a 5 9 4Mb£«»*:»«ffi«:lS£iSia\ Slgffi©* h * a 

5 x Atct 13 mik&fa&i tzmm £ ^-csser *:&*-e 

«. -e©* h^PSXACcg|ja3tiS?ESieifii^fb4^J 

OT76©j8iia-iS»r^«:if&^4)©-C*5. 
[0 00 7] 0*»0/«t#6. C©73STii. &£f*MB 
flHtOSE^tSBIitaSitSfc^l^BlJftijjJfirieS^iajW 

asttt>ii,»9*«S*Worc»fc. ^c-c. *^HJ^6 

«. ^H¥6 - 1 5 0 9 4 l#{C*»t»-C. ?g B ^^@# 

JMb^*£ttilM&l&fiE«»*ffllr» •& C itCi 0 . #1114 
Ybtc J; SffiflNi£4t&S!@ 0?»£tt©f B1ft££{b&|5l 

t©73&-c«, «»m&g#m T'cg 
&4b«:j:44il*£K<bSg@». &+#-e*lMmcjE<DVi 

[0 00 8] #»8#tJlfifcO«fc 5 <fJ-4»H«. 
r&UKfcUT ft l »t4W u f*«T©WflU6Sff» 

6*1. »*i&*#rR*W0#**^9 7 t >*«bfl;Sl* 
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[0 009] 

[ RJE&fcfft-r £ fc «J©3M3 ] 6 B±EM * 

■WW ifcAK. *K J: 4«B©tl£ft*fflffl OfcfflEft 

K:3ti£;§tt*ff#ofc* h 5 XAimt ^ 

SrffliMi OrWTiiiS^F-jg^b^I^ffl^iC i{C«fc 
0. #««©<>* vy>»*:}tel («*ii*3fe) ©JfflHK: 
J:*fi*»3!BE^b*l5ll^(CSSS3-&TJft*flc©fl|«ii* 

^fb^-a-s c t vmmiz&omzj v ?>m<Di\mmt 

tC^^I5|S]^b*4>/t:P)0. U*-7 r -'>a> (retar 
dation) J&JflfttTgi'fbO'C . 3fc 2 ©jtja3fcfi&^-(t3 
iCi©r**36l&Stt«EJIdl6^J({**Sl>ajO. 

[ooio] bp^. *#feiw«±iaisgi^f?^-r-s/ces6 

(c, ( l ) iei6]*ail S n/cSS±(ct8W 6Wc* Y i> o 

5 Xl»*mS* vy>s*#M«frss5^*gs^b^«5 
u * — r-i/ 3 ^<vmc&mm? -< v ^> * 

731£. SO' (2) ElSlftffilSntea«±(Clfl!W6tlA:* 

i^^^fr^ffij&fe*' 6 Aj: S JStC3lc«:MS4 0 T jt§ C 
^*Mttib4C J; 5 Sflfe 3 n -5 1^ 5? - t 1 - ^ a >©^f b?r 

[0 0 1 1 ] — «tc. IK^jeilt liiLT 

©y yy>io- ffl*5^S(c@^3n^ vy>s©aab 

tahtlX 0*>0«c*t6. ^Stt^r^-nft^SRS 

fcJ©^«. J: 4* h?o5'j *^b^Bj©*a 

tt^btcf^tv ?SBltBf*^ts^5 o 5 5 y# 

©(6Sr*»tc*tr4j£S«:tk^iiia-«t^tr-5. X. 
ffi^-^BlffifiSWcy^ h^-T-i or^ h ^ a s ^ f{b 

«*^^©3EllTll^3n. S®Jtt*5^U<®TO-C 
or fcftHtefbK: s^elfflK^tJ^ v^>S©iltbti 

?u*v ^mm^mx-rmmmw-G -150941 
[0012] -73. wnktM^mmmmiffikcomji 

«c J; 4?S^tlA^©^75rtBf^ft©S^f4«l^tc« 0 
xT^mteq&tMb 0 . ^+#-lfe»T?piii^C7c©?S 
BstB CC 1E£ 0 T t > * l » . * ji^iB^tt ^©ffljatc 

CK^TgtfSlJiOKl^B. Tgfel±©fflflt(C*j 
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*B«r«WIBI0S??-r * C £#r * X, T g A«£HttT 

©n^r 4, . iE[6jj&a^r— se^i^jtciersj § n/cy v y 
l -ctfWH*:**i4trc t<c£0. y vy>S« 
*W*f t«c J: «5«*ffiMI(i»S ti-S cims*s, 
y y y>S©#SM4M*«&jK:>F3S3e-c h ^ >y 5/ 
y ^ ^immicm ■? x 4 . maaawmRft-c** A:«>y 

awBBWS-rici^-c**. rant. ««*«s*ur 

WCf»Si&trti£tt. iSSteMoryyy>3S©21b 

mzmfa s #r y v y >s*ieisj $ -a- s c <t cc «t g iff r 

[0013] *»WCfiWB-T** H>05XA4St» 

sXA^Tfnry vy -rswa^-iBUMt 20 

^ftt-Snt, y yy>s©5H^fSi£©— 3fc©tt 

r*n«J:i>. yyy>s©*H=-#tits;t. $hf-©3t» 

?gJIi©£llt t ©ROtC y - It- tLX<DA^\y> 

[0014] —-oomw&t on*, x 

^T-ajg. ^amss. moss, mmmu 

iiifimihin. cn6©S«ii«c(i. noyx y^u 30 

[0015] *ffc££g£ 1TB. =JI*S^. 

libtit fiRi*. 7;u*;US&<t©m^^tt© 
S. ^py>^->ryS^i©m^«R?l14©S. 

i4{bsjf.^^^STy-<>42>. x^yi/^x y>-^ 

^fcSl^J^-fvy^fct^Dftjt&WO. JS«C. 

>, y;U+ K&£'©tgj§£W0r4>&t,\ -tor, cn 
£©*h ^nsXA^Tjrr^fltitft^. yyy>*cc 

#*4»£(*#f x**Xtt h ^>y<*lcfci,>r, 

©Atw«js««tt*wrc tic*, ornate* nz> ci* 
r-#*„ Wic. yyy>S©^^Sii©^iisS©fii273 
(c. ^-t-iot, WiU*. TJU+b>8 [ - (- 
CH,-),-] X«TJl-+U>* + ^S [- (-CH, 
-) ,-0-] fOK^S^iAO. SJfB^-i— 9--© 50 
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©flufEf^ctenri*. !wi£7;U*U>g [- (- C H, 
-) .-] XWTJU*U>* + ->S [ - (-CH, -) . 

-o-] ft ox-gt&mt&atix^z. 

P"JA«. X-fJl-S. 9 0y>S. x^t-ju 

at, tz£tfim-f*>ti&. 

[0017] ®c. tttmc&m-rz* h^p; xa* 
^-fy y y>»*ffl«ir *w»^jRfi{fc^««*. «*. 
«. ( 1 ) n&£ft3*©y yy>s*wrsffliMSiS» 
^ ©Migi* 0 r 3?tii 3 a h ysmr-m *> n z> 

*fi^fc^B!. ( 2 ) II]— t8i&©ffliMMiffi#^$&©i!triB 
^©^^^Sti-Cff e>4a4iS»^ B |rft-&«J. ( 3 ) 
y y y >»£ w u r 1 t » iS^©firsgtt i 4^ b r 

^^^©ffifflaw-^. mmom^m. mm<DH=> 

s > ® H ^tB©tB^iJRO'BifM©fg H l1 : B©SS 
t6H^©S)5liS*gWt Or. ±lB^*jSil?-r-5Ci*s 
r* s 0 . ( 1 ) * h 47 a 5 X&Zmtimmim 

n^JflJi£^©T g 4SSSW STsS. ( 2 ) fi^^ffl 

R£M3) *h^DSXA?r^-ryyy>S^Wr 
4flWMBfiK^«ft^ t^W <!: * h !? a 5 X A S » 

y y y^mzmmt? &n&¥-matt&& t <om.ms& 

M&wmzfci-ftcm-ei. ifciictttzmm, so\ ?t2 
{ctt-rsy-r v ^>y©tc-sjig*5ii< ft^ffli^i^if 
en. iaa«sH*a»0T«ffl-*-4ai^. it&m&z 
mta-r 4 ts^fc £'r-^»Dfi *sass o r ftm a w^^s 3 

[0018] %LffiJ&W)tC&&tlh* b fa-XAZTTs? 

y y y>s«rWMt-r sfflm^is^®s«. ffl^* 

CC5 0~ 1 0 0fifi%©$Effl#5frF£ OC^o 
[0019] 2f:|EHj«:ffi(,^nsm^©® B ^tBti. 

0C». xy^^y d7ffi(c*$c^rjt^-f ^ ^SSCP^tf ^ 

[0O2O]*H'nsj ^T-+Sis^w^5y y y> 
5r^ry yy>S©Ffl?rWT«:J§if.S. Kb. r&iLft* 
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* HID 

[0 0 2 1 ] * 

C„H 2n+1 _<^>— N=N— OfCH 2 ^:n l-2,m 1-10 

C n H 2n .,— N=N— 0+CH 2 ^:n l-3,m 3-6 
C„H 2ll+1 0-^-N=N-(g>-CH-CH 2 ^:n 6-9,12 

C 2 H 5 — CH— CH 2 — N=N— 0-(rCU 2 V" 1-8 
CH 3 

-+CH 2 ^O— N=N— @>— CN :n 1~9 

+ch 2 ^co— N=N— ©— CN :n 3-8 
4-CH 2 )nCOO— N=N— CN :n2~8 

-fCH^OCOO— @>— N=N— <0)~ CN ^ 1 ~ , °' 12 

C 4 H 5 -0-N=N— 0>-0-fCH 2 ^ 

/ :n 1-10 

OH 

-f CH 2 ^O— N=N— CN :nl-9 
OH 



+CH Z 0-<n>— N=N-^)- OOC— 0>— C„H 2nM 

:m 4,6, n0,5~6 

:m 0,1 An 
^m4-5,n0,4~6 



[0 0 2 2 ] Ut2] 
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-4CH 2 VO— ®>— N=N— @>-OOC— CH=CH— @ 
-(- CH 2 VO— @>— N=N— OOC — CH 2— O 

CI— O— N=N— O— OOC— O— O-fCHj ^ 
> — ' — ;n 1~8 

C^ 2m<1 0-O^N=N-<Q>-OOC-H(g>-0-fCH 2 * 

:m U,5,n 1-9 



: n H 2n .,-0^-N=N^O>-00C-^^O-f CH 2 

/ :n 1,2,4, m 2-4 

„ CH 3 
CH 3 0— ©~ N==N— OOC— @— 0-<-CH 2 ^ 



CH, 



C ra H 2m . 1 0-<OKN=N-<0)-OOC^P^- 0 ^ CH 2^ 
v - y — > — ' :m 4,6, n 0,5,6 

c m H 2ni+l -^O K - N=N ^0 ) - ooc ^O>- c>fCH2 * 

^ :m 0,1,4, n 1-9 

C..IW,— N=N— OOC— O^— 0-^CH 2 ^ 

:m 4,5, n 0,4-6 

C2H5O— @>— N=N-0-CH=N— <g)— O^CH 2 * 

~X>— C— <^)— OCH 3 :n2~5 



[0023] *F>BS» *#*«$i**FTSy [0 0 24] 



(7) «W8- 1 46 39 1 

XI 12 

C9H19 — @>— N=N— 0-fCH 2 ^-:n 8-10.12,14,16,18 

-4CH 2 VO- @>— N=N— CH=C— COO— C 5 H n 

CH 3 

-f CH 2 ^O- N=N— CH=C— COO— CH 2 — CH— CjHj 

CH3 J 

-+ CH 2 ^O— N=N— @>— CH=CH— COO— C 10 H 2I 



C„H 2ll+1 CO — @>— N=N— @>— OOC— 0-fCH 2 ^ 

:n l,2,m 1-17 

C»H 2o . .O— <^>— N=N— @>— COO— f CH,-^ 

:n 1-10,14,1 5,1 8m 1,3,5,10 

-*CH 2 *rCOO— @)— N=N— ©>— CH=CH— CN :n 1-7,9 



[0025] ?K B ^ffi©©fMCD?aSS5HSLa*BlfM©?g^,+a 
[0 026 ] 2WMH©#* * ^>^55pffi-C«ffl-r4« 

[0 027 ] K»«±©?KSffl©»flSJfJfiJ#©i LT 
tt. m«. BiJ?Ett#78 H B B 1<fe*^Ti»£, ( 1 ) lEffiJ^ 



t*. JJB©MWBfiS2fffi© 5 % . ( 2 ) RO* ( 3 ) ©7? 

So 

[0028 ] *E(pJ#Si LTtt, ( 1 ) 

El-l**JBfiW*. *©l^. ^fc < i fcK-ffl©a««:iB 
ftMSIL/ciEfalgSrW OT ***) —*ii2fiJ*W6ft;h«J* 
t». IgtC, i©ffilS]Iibt (2) S iO©!4^S 
m, ( 3 ) »#•?-© L BflS^* s «fflr-t 5. 
[0029]*F^Oi XA^T^ yy>S*fffM4 

®K±{C .30 0 nmWT©lEH©^ 3 ©^HtS©*®^ 

[0030] mmnmmt, trntut-t Lxmm<o± 

[00 3 1] *«I8©36^ -f » ^>^fife©^®«. «J 
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[0 03 2 ] ffllAtf. m 1 iCiSL/cJ: ^(C. 

C-2>„ H3«:»St/fcJ:5ec. «»ffl4«*ffitOlfflrtt 
*!>. c©#*W9afc**JJBor. fiSJt^-acxtitB*** 

[0 03 3] U£-7= r -:>3>©^{b{C<fc , 3 7lc2£2® 
XWifiWf 3 -ffl©»te?-#Et»«:BSj-r 

— *©«3fe-f©<a**isjK:»LriRatt*^-ri«^?-}K 20 
jft©flB»©# hi'as xa^tjvt y v y>s©iB[fij^rfii 

£4 5ftecSt4J:5K:i3BT4. BE> vy>»*i*fitl 

msv-cv^ntcKftr & i* 2 «®ek s n 4. v 

U - *-Efa*i» 6 *i. AS* L fca:iS<i^«i£^{c 
<fc Olffifc^WlMEU HIELfc*itB«ffl!J©iB*«4 
E3£LT!,>5*§£. ?t2^iS»t-rSC<!:^-C#2> (> C© 
tt»«£# 1 «tt & <!: . ttfteSKtttSttfttcfls 5 # 

*?>. ^;2«ig5fet^^6iSittt^fC^t) , 3. A v * 
[0 034] WliC. ') Z-f-iss^U* VirXD^t^ 

^bstf&c #2*«eft>fc©«^t:t. 

mm Vm tc <fc 3 * 2 ©Si® <b gWffiJc J: £ 3fc 2 © jgSK t 
~C%^4 ^Jt5Cifet?*S. *2#3i£dfctt:*$(,> 40 
-ttt. fg+-lCA^T55t©^Jg I i£feft©?£gA . 
U^-7 ; -^3>Ri-rS<t*2©®jS^g I fct. j£ 
[0035] 

[&1 ] I = I. sin' (ttR/A) 

[0 03 6] -CltoSn, U^-t 1 — >3>RfCffi?rr 

~> 3 >a n • d ^nfiurajA^ttS i i*%cKvtnz>£. 

[0 03 7] 7tir7£2£;^9 7^ttS:£&l!J!©7EX 
4vf-*s#ti&Wt. #2©*»©HWjflM*«:*l«eliaB 50 
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a n«ci> «t ^ tcfltffl awtcjscr **»4iafi-f set 
saifiLhoiS^T saMBBccgftw . * 2 ©jfett^^a® 

©ffiB*l«lt— as#*. #l©:**tt#2©#«± — 

*<BHffl0c*jffi©JSffltC-rSC<!:*J»*l/l>. 
l©*WBIM*0c<!:. f£«£©TO£ n s. SO'^M© 
Jffl*r*n,<fc©H!K:tt. 
[0 03 8] 

[g&2 ] s-in0c=n o /ns 

[0 0 3 9] <omm^i>. ) C©it£. % 1 ©*I4K: 
«<S^*5te< . &S«©MfflX«Jt»CieS0fc&{ll 
^?:3t2©3fc#±{ci2ig3iarc^. 

[0040]jtl RJ>'*2 *«. m-«ES3Kt?. ftfitfff* 
KttlOO nmUU:#l& * 1 SO'f2 SrlUtti: 
X«*HStc«ifi L/t »A£K(c A*f 3 tt. y ju * 

tt*B««*tf!fflO-C. Tfel^^-y hur. ^ B B B 3fe^ 
^T-«7t2©^5:UJ^3#5Ci4>-C*.2,„ 5£lM3£ 
2«. Ift^'jXA, ^>^7''JXA, 4 5a<S^-7''; 
XA, 3 0SHft7'';XA, iU>X, &£U>X R 

[0 04 1] *IM!©36* -C » ^(Cffl^e>n-2>^«, 

05 9*{fc^©3te»tefb«l*iiacr*fi*#6»r£ 

IfSO'mjtTt L/-T«. He-NeU-f, C 

O, U— tf. A r U-iFK r U-tfH e -C d U-if, 
SSRU— tf. x+V?l/-!f, ;Uf-U— 9 1 . YAGU 
-if. *7^U-f, feSRu— if. if. 

F7>X. b»-y 3 >7>7'. 7K$B^T. +-te 
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